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xh% a 

H*m<D&mtkm-?&%¥smm5 0-83992^, ®mms 3-13628 

9^ mm$S6 0-139586 ^ ftmm 6 1-71290 ^ N HIIBS6 1 - 
3 9 6 9 1 ^RXPmmsg 6 1 - 1 2 8 1 8 5-t$ECti\ ±ia#JM6ifcfl£««Bfc« 

*mP.A«s £©*3&*»ffitlfc®**BfcfRfc*i£ffii: Its ASm^t^ 

TfflSJg^J:ti<LT*BE (ftflE) ftMv £ V^§«fr £ # ffl U £©£M*ttttl 

^ f5 m i£ ^ © ^ ^ * s r3 #J 19 t [1] D t? J; 9 ^ ffJ ^ ^ n * ^ ^ * S b ^ 

*©|ijm^ei »k x-oxmwMtri<Di&m^ <£*«&**»*&©§» d *>©-e 
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•C ff ta ^ i: ^ o IS Mj£ft 5 $> $ o 

jtp£**fci»ajb-C^3o bfrb&#^ M bfc&#&;!fc*fc:«ffi-r-52f&-C 
x 7j<E (iMcJEE) fc^bTEOEAC&tt&injE »K 

*©#-$fl&T!&So bfrbft#£,, ±abfcJ»*ffi4n;fi»*B-e{is 7j<^(3^#: 
bTt3ftftaucM£^DM^TV^©T\ flfa©giti:©^& 
;$ftTM&ifcg5b&W-tU£&£1\ 31Jfi#ISti^ < <D95Jj*m bfc D x ^©« 

#8J?l3©g§^ 

(a) v-f ^ n^^;v©|6*K:S"ra«r**ffls»-r-5o 

(b) ISICiDE^iiSy^^D^y^floc 

(c) #*ffi&fflffi«fc«fc*«#«iift©;*£&*fa±£ia-&o 

( f ) f3#:©^ii3^ h %{&Mi-% 0 
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C10 J; 5 ft li N ^fSUfttt^SHT <. fro, ffifi>Tflff#& 

&trb{£M£*5V^ JlBfltfMECfc^Tx ^7JcHT©ISM{3iS(t ZtitzTkmAn 

tmmz-mttbhtzjkm&n t\zi?ttx&&#.tzm& ztiz t&iz^ *©&$£ 
tOi^tttzmz., tuH3^mi©mp©ea$. ^©^ffi^7K±©^:mffit^bTA 

^ $ * tK J: £ fw 13 is © Tic # tH □ C ft Hi 1" 3 £ ^ 5 * a? * S ffl T £ 0 

3© <fc 3ft*«ffitftiS»«&feS^tt*«ffiJn;iS«^^fc: <kftli, ^7kHT©t3 
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tf#*o £HP 88 W" £*iTV^®-e s IB 15 /.Ma *S 

& o 
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^;i/*-^©^3I) o Vwa N m#£lig©EE;*j (^E) 

£Pa s *©«ft£,o N Spinas* g x «^Hwa fc-T-S i^ffPwa 
t±x T5£ ( 1 ) {c«t^-c*$n-5o 

Pwa= P a + p • g • Hwa- p • (Vwa2-Vs2)/2 (1) 
d©5£ (1) ip^^^/aac, *©«tJiVwaAs^^;Sgffcf ^ Ds 
Tj£ (2) C^£tl*<fc5£ N TKfpC^mffiP afcJt^TfiJEEfc&*£ffffijfr 4 

P • g • Hwa- (Vwa2- V s2) /2 < 0 ( 2 ) 

5 ©SI c^fo «iHB4fc*tJ:5l:, ftff Bf&® 3 £> £ 

2:0fc#E7 CSI^Lfc^ ft£E@m4C e fc5JE*^SH*l:, 

Cift^tloTa^tti^S. S§i7 (Lift Force) ftr£ 6 ®M 

H©*©«tn2^«af**-rsi:gf{3^bst»o-e&D, ^©^©^f«](±, m 

^ (Vorticity Vector of Liquid) co tM.mmttMm^t h )l (Relativ 
e Velocity Vector) us t ©^« £ «t o Tft *> ft S ^ * h ,j, ©$ £ fa T fc 3 o 
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Lflt (3) Ci^t3l$ti4o 

Lf = -p • A v • (usxa>) (3) 

fc^bs -oi^Lfii Auton (Dm&m±)-efoz> 0 &)/ ^ ; ^ xmmiziz saff 

man ©jg^tfftfll u iS® 1/231 1 Jtfl-f * «fc o iztz -g, „ j^#^^ftffl 
# [SKiHO b-?&£ 0 

% fa fclt&tQ U&tfcjj) &tfm + ZZ£jfi$>% 0 m*-U, B4CStt 

ftw?z>ttinm&i3£EEtiGitiii]£ififtm-rz> e nmm&ti&s m& (*) 

S*ixfc^^©^injSSlc«t««ttATf2fe »)x &*©«£li& 1/800 4: -r 3 fc, 

x *©«&* i:it^fe t ^ffl«tt* + ftrira*tt*tts 1/2 ©*££T*fe3 
o :<5:t*6s n5&**#fefflLfc£:g N m^&Tk© 1 + 1/ (1/2) =3fg© 
Mg££b£;r iifc&s (fc«u mtj^mn bfe i: #©g*ffi) c 

n^^^ s h is a? pa i-cjk<Dnti2ifiTfa%te&t>zii%^ ^meit 
*©3fg©in?ia-t-T^i-^c *fc N CiSTfe«ja3fPA2-e*©«tn2 3&s±is 

*t l-Ts m#® 7 izn ^mtfifaizttmm&ti&ifm-rzo 
asw/in, ^bx, -©cta^m^^st^bM-r^iqi©^ (ffita*) 
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o @ i& ^ ^ it ^^^ivjc©^*^^^ ■£"•?> tcj: d s mti^mmhx 
©m?&©$ti&£{£it£-tf\ *c&A£*i*^$&©*£JS-s»-r;i iitf-esao b& 

£*>fcs ±IBi#J (d) - (f) 
<£BE St S AEEffi ffi § * *t> CMtS fe » $&#© S*U ® £ b T IS it 
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#©s**iSK:^ vxnsbizmmz ntzumizmif % t^om^^m-t^ 0 

»m n «!&&© iz n v x m #> iz mm $ n tz ?4S c taw nx ^ § © -c N 

x&z>o $£>iz^ cio^ttjp*si9!»e>n&^ffii±)i&f*:«Da*sisti8!»e)n&a 
»©rtaj*»e>^asts:oTBiis$nTv^©-Cs 3#©rta$fc#ftip©4>&< t 

Mi-^ifi^jtaswiiLoo, iiPis«©j£v^^tHp^e.^a©^?a*Sfai-r'5 

m&izst^x<Pte\,^%)v¥mmx**izm,fo*mt)}kfr, m^mmm^m 
mtzz-hifix^z* sfcx %fe*M&t%tz&(Dm}5intfm&®®7kmmiztt 
^xmsbizmmzntzmwizmtt c<Dmw&f$&fo(D®7kmmizmtt t>n% 
m&(Dftffl>fr?>Mizm^xmm£tix^&(Dx, ^©tSTkM^w^ 
ffl-rs ^ ttct^r^b^TRQmfii'^T^irLAiiiP^waiJboo. ggp®«© 
j£v^fflpfr&£*©^&*4ifc;ftffl-rac. ttftia, ut^ts ^a© 
ox* a*»ftjsi*ajafi»*^jfiLx jKfffif©oi^;i/^^»*fisw-r 

3ic»WTf{ix ±aasw (d) , (e) *jtj«-r-5fci&tx *&#©&* 
ltisw- ^n^^E^^gp 7k*®nj±mpjiizfatfxmfe%ttii\t%tz® 
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tpiz&mvs %fa^r3ipt>?k^(Dfii)±mmiznfe*m^x, *^t^ia=&Kait 
ai<Dn&%M&tmz>zttfx%z>o htzft-DX, ^icsiSfciot, 8b*w 

*fes *#6WCt±x Jbtegft (d) ~ (f ) Zmm?%tz®lz s (§&#©&* 
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instil* b^-e-T^jBEtim^fSM^^s ci kti!), 7j<t?Mx$n?>a 

m^rnm Lxmfc<Dmw&fc*i&m?%mm&i?ii&mmiz&^x, Miz^tt 
nz> t t%iz.^mifimmw}tia*frvx*%izmMi$h%mfaMmt*Mz. m 

rntKZo sat, ^ftitsss^-r^^ h^m^^m^mo^ut-r^^tiz 
w.m®^ikm&%mn®fcmi^th^tzztft'aimtt!i%o 
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H 3 Afciu ±fBSS lHJK^*t«fc**a[«ln:ift««&*«BWBa**^afcm 1 

©¥®0"£&& o 

©¥®ElT-fe3o 

*©-#J£*-f-ii (iti) -efc* 0 

m 8 b a, ±iHm 8 a c & w- * %^%^mwo mmmf&m-e & % «, 

mi oAit ±3H^2sijii^iiK:j3»4*Bf*:©*a{»iafij**rss^-rm i © 

mi n±. ±ia^2^s6^jic*»s**fiiftfiMji&©«ii&«i«ijStia-iffe*o 

Hi2« x ±hbh i i izmtnmzj&^(DMi&*m.m®izmtmnm-c&% 0 
m i 3 Ati, ±mm i 1 fc^t^H^j*a©sattBi:*©stni:©ii«%^ 

-f iH 1 ©jRJBEt&So 

0 1 3 Bii. ±130 1 1 t^-rftffi^a5©SeteBi:2K©SiEn i:©H«^ 
■f^2©«lBSI-Cfc*o 
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H 1 3 Cii, ±gBH 1 1 lz*t&mBf&^®MW&W£?k<DMnb<Dmm*m 
12 1 4B!i, ±1HE! 1 4Al:^lt^SMtii 1 1 ©te^@tfe5o 

s 1 5 ti, ±sbh i 4B0^ff^^gp2 3 (D±famf$*mtmnm-e & % o 

o 

m 1 7 Bfcj\ ±IBH 1 7ACiin^4iI 1 1 ®SAitfe§o 

-h o 

?> o 

hi 9 b i± x ±ibh 1 9 Ate&vznmft^gkm 1 1 ©M^H-e&^o 
1 2 i a, h i 9 b izmt A&mm-z&Zo 

El 2 3 A«u *^a^©^6^^^f3^^0^^tafgMlK©*^ll-Cfe^o 
H 2 3 Bli N ±BBH 2 3 A 3 1 1 ©&*E)t:fe3o 

H2 4A(±, ±iaig 6 mmmmizmt^mwMifii&mm^^^Xs vthmi 
12 4 Bti, ±ib^ 6 mmnmiz&ttzmwMfci&mmiz&^rvz h®mm 
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1 H«6JBfil*i!iWt-*fc«&<0±l3BI 1 , El 2, H3AXV03BCffiffl$nt 



M * & © - « & t o ^ -r gg tH 1- s o 

T©f8W 1 a^4>jt&]& 1 bKfrt*Tm£fcS^ra&?-**£AW2#&tt&ft£ 
¥£4 A» ^ 2 ©&*gp&fcrt»{:}-T3£^iRA^ 3 5> ft 

#©*&& i b©«a{*:(@siRifp*gis{c^(j-e>tLfcffin^5K©*^aiP 2 b ^^^^ 

f *fc©-??&!K *©^rfa5(siC{i^^ftiP 2 ctfgftt* 6*1-0^0 
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dotal tr^a^ 2 ^-^<gg©jt^^t}g^^T^i>^ x ?&mxm2 

Zmtf 3 c fclct a ^gft^gftfittlB S ©^Mfcit©Jf A£SARgfcjqi;t 3 fc 
f^ctoic. OS & &7jcW©SAjgJa#g/J^&3 «t-5 t> fro, 7jc^m □ 2 b 

l^fr\ z.(Dm^Bm±QmA<DMMM<frift&'btte% ko^m^t-S-ZZ 
ft* bV^ 

±I3SMJ#ttiP 2 c ©*M8J-o£ t)*$Ag2 ©rtfflfctts H 1 0^lt*t 

ctot, h"-^^^©ntm^$t5^^^#aiP2 c$ia ^jct^a^©^ 

ffiP 5 atfigtt fctlTElK ±1B^MAP3 ai^igtAf 3 «A£*t;fe 
^MA&, ^t«fcBP5 a^67k#A^2^ti§tB"r§ctofc^oT^-Sc 

3C-e N BtaigB^5©3^^B«ttx *#Ae2rt£«ft*$2kWfc:#-r*ifc 
tiifi&ti'bZ < tt%> £ a c os Dia^fBSttfg'h J: 5 ti^^nti^ 

*{tS*^A«f 2 ©«t»fiB**mS©«tl9!^-r%3 ^fcii D^mWfflP 5 at 

*5it^.7jcffi (ft BE) ^$MiAP 3 a©JE^j (A^JE) fc*f LT^EttJi J:* £ 
i^iCx t-*^t.^^A^^^PtmP 5 a*»^«i2kWttifci»aj1-S < t-5K|S!^$ 
il^o ¥S4 ($giAD3a) * □ 5 a *T?©gg«l h24». « 
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^©<t? iz^nmnmo^^^mB pi±. ?j<#a^2 ^^tAt3 ^mt 

*3>S r^EISttMftj i:IS:tCti)^§^0T\ 2 ©MS! (M$r® 

v2hufcl^, ^*no^EKBtt«fefrffl r^^o^j ts^i^T^ (4) 

vl • S 1= v2 • S2 ( 4 ) 

££s M«ttf}P 5 a±©?S7j<W (J?t{5fC«©?g7JcW) Co^tlt 

ji/^-©stob (sees) *^7j<^wL©i%^ t LtzWi&iz^ mm^mm 

b^VA ht5 ^ (5) ©x^^^f-i 

v22/2 + p/p + g • h3= C (5) 

x h3{±Sft«tliP 5 a©«K**|WLA»e>©^S$ (Ell #80 -C&*o C© 
^Sh3fcJ\ l^Tk^WL (^ip{utt) £2tU-CT;&©S5 bT ©T! H ©fit 
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Z(D£ (5) Cig#w©#Epfc:-cn^#M'r±5S; (4) ©H£l£ftA-r3 i; 
T5£ (6) #?$&ft-5o 

P = /o • ( C - v22/2 - g • h3) 

= P ' {C- (S1/S2) 2- vl2/2 -g • h3) (6) 
-©5£ (6) ^^gti^^Siat;, #ifiJS:fi«||SSfl)I|Ra«vU 
£Mffln5 a©«*«WLiP60^$h3, $> § ii?J<«A^ 2 ©if Stt S 2 1 
^m&U 5 at*{t**«A«2 0»fS*S2i:©S«|ifcJf£Sl/S2t«koT^ 
^«aiP5a{c*it5jS*w©»JBEpiS|g^$t li5o c©?^ UKSSvlto 

<tKJ:o|!) ^MffiP 5 a©*«£$ <t§a, fc* VMiaMIAt 
2©Br®*S2£/h«*< (igM#5©£m[IJSt£A£<) LTffiiJt$Sl/S 
2§^*<t4Ci:i:i!), ±§3flJEE p izft LXMJ±ttM t ~$ Z> z. t 

*mmmm~c\±. «bi 1 a*^®i bfcfr»Tra*M*fc§ftttfc*3*A<g2i*3 

c©{5iaSMig;ff-t-*ii:t:«t t)^ ±SS^»fflp 5 a©«*j»WL^5,©jS 

*^jfc?B«-efci\ *^a«2 c^-r*i«aja5#5©^ffis«»t«k^T± 
a3B«Jt*si/s2tfia^$ns„ -©rimms ^t^r^ah 2 & 
*«n*»*wttii:A*«iis^f* liEitio 5 © 3 a^aa 

tt*«Rtfi/H44J: o taftW-T * d J; ^ £aj®S?fc Itlfc D a < ^© 

#^-r*i: N m&®tt5<DmitimmitMt)®i?Lx, nmm&n 5 acMn 
^©B2h3o£ ^*ia^2±©^mp2 caMM**^©^^ 
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ftT^^ffiP 5 a (US ft So £©|gi^ 7k#A*g2 F*l©#i7j<: 

1 b fc^5»§^7j<W©M^(c^oTi8^75lol{c:l!£icbTl8E 1 b0£^il§i 
J£tt#{£M1-3©-<:% *M^ffiMMS©jtii^ifr##<gM$ftx ^MJIi^ifr*© 

6 ft* «, 

(a) ±!BflSfeMT*tt, 03Ai;stioi:v ism 1 a ©16^*15 |r| tf*SC 
1 o IS it 7k HAP 2 a j&»&ig#W£3i & Aft* «fc 3 H3B(:^ti 
■5 mm 1 a©*jB«C*]Jixn 2 al^ggtf-S t#£.£.1&QI£.&%LXn 2 a2 

(b) ±iB^MB^-ett, Tk^aip 2 b i b iz&^xm-g i aia^©rsfr 

*l;£|q|**S$fc:a8lj\ v-f £ P^7>B<Z>4£afcC <£ o TABUS 1 b © «t D iS^^H 
£ V nn^jVBTia bfcd^ Tk^tfjP 2 bC&BK^ftCRS^Sft 

3&©Ti±&Uo «^.««&jic l b tjSS«ta*®2k*tfJP*l9:{t* fc&fcx 7k 
lAf 2 £«Rfc*lij$fJiT* d hic t toT#zk^aiP* i ^^-i' fn;i 
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(c) ±imMBM-Zte, SIfAn 3 a**Pfc4±tc|KB-fc# N 
B :i2 JgJSJBJB 

*n >7^j|&$©llB>MIBfc:«ffi bfc-HJiS^Jifcov^x ai*#Ibtiit 
*o El 8 Afc^T. ft-^Mf±J*»jfiin;ffi*!SllBx 1 Ottflgft, 1 1 t±fi*Sf6£g 
I^ 1 2 (&7jcH@) , 1 3{±«l3tSs 1 4 file, 1 5fct*® 

t3IBff«K#Effi«*BMi: L-C©JJE^«Btt. WxiiVLCC (Very Large Crude 
Oil Carrier) t ^ o % £ Us flfeflaSOJlBJ&CJt^Ts f?7j<£l 
1 2 (&7kM) fci?^-tfiSJa©®«A 3 m#Jt*fUti:b^^^ 

i^o c©M^^g^gg i i lis m 8 B C^f cfca fcx 15* 1 0 ©^tJcS® 1 2 

LTs btj£©*&jSv s iz&^xMQm (*m) c*tuT 

tioC. f3#:©?S7jc^®A^7j<tj3 tfafr^T^tB LTgB£ft£ i: t 4> Szfc 

a® 1 2 }3#U-C/?f;£©MH-tim¥fTKK£fiaSS3 0 fc, 130 

*tI3 0 1 2 i: © f= IE £ tl 3 * F5^31, 32 H 3 0 tc 
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tttftZ \zB&i<tiZa Sfc, 13 Ofci\ 3 0 aMt!3 0 b 
M®3 0 cffiCM^T^glfeM® 3 0 d«©Si(:tt^T^I 

izmwznx^Zo 

KJ&S?&£©J&ttTfc»K ftufBii 3 0 tg^il 2 £©»[»*££-*-*£&£ 
m£©iS52HstT*M£2xTl^ 0 <*£>fc N -S0SI^|&MS12i;Sl^ 

3 3 & N KM fc & {* § zkoafctl&ffllgtt (fcffitf) 

fcfifcMn 1 2 a^l 0 ©ftffifr £>ad i^C, ^«3-3 afc«&#ft«l 
2t^itl£?n«, SK*3gfc#3 3B\ I 3 0 0Mi:?&o i5 

t^^tir^bx *B#l 0©«@^rS) (*¥®rtTf*B#l 0 ©itfr/jfSlDveB&S 
fifc£lSl) fc¥fT*»o«&tf:*Mgi 2fr&©B£#*&#i 0 ©M*5£[SjD ve£?&^ 

£#UT^So $e,t N d©«ftS3 3 b©^*«-JJt:i3MTs mmjlfr^&z 

2 0!li5inWtl^I(?)ttii:*Uat, ftfit«E#:*^ (CFD : Comp 
utational Fluid Dynamics) J: * M8¥*/r £ £ o Tggff-£ fit ^ § „ d^T-ii 
* m^©^^VsT©M^^iCibH^T, AJE«&2 Ott££;fctt£*©M*l# 
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: 7K8§3 4 C *$ * *<D«!l3S tfl&jSV s ttb^T^t < £ U 

. ip-07kBS3 4£D**a53 4 b (08B#I) K £ it 3 Vwa 

tfffSfib/tSC (2) §Ifet:J:o S (2) tswa pti 

$#0*^ Hwatt«*«|*e)7KIS 3 4 *"C®8Eli (zfcSO 

£#b : m7kmftfc3 3©#ffiP 3 3 C3ft#fcJt^T*ffl3 0 c 
M#A§- <SKJ:. 

^ffc : #ffiq3 3 c3b»e>T»-T52lc©«£n**-r*c:J:o 

Hfcts Mx.Ss zkg&3 4 ©A & nCfcfram&WrififctJt^TflSB (fjgP 3 4 a 

3 4 c fcfcb^T^ffegfl 3 4 b©«E&»ri5i»#lfe< ft -5 «t 5 fc£»£ft<5o Sfe 
, ±«lf;tffb*Ifetfc«>^ 0J*fcJU «t**rtf*:3 3©?$fflB3 3 bttfc 
^TSI 3 0 c <D±fcW&&*1fif}\$ < (ffl*¥S#A£ < i^tt 
fe^n^o ±*£bfcaM$c£«§fc-$-fc#>fcx ^lilis 4ftfia3 3cjE#© 

iiulB^ffcME8 2 1 teu i5SB£JE7&J&SS2 0 fc:feW-*«E;dc3gl*3#:3 3 
H£ft3Mfr2»A*g3 5(DftffiQm3 6*6&oT^4, "f&fr-^ ^EftilSS 2 
lttx -SJS#m#*A^3 5 ©SgtAnP 3 7 ZftLX^&Qm (A^*) 
^£&£ti3ti:&fc N M^iuiemTkfgft'fr 3 3©#aiP 3 3 c^bTTk^C 

MMA'g (A I P : Air Induction Pipe) 3 5 ti, 1 0 t3JtjlJRJi£ N 
#o£JBEJBf£g|S2 0 C:j3tt3 8tzk3g|*l#3 3 fcgS$#*B£iCi££*U 'J>^jE* 

£&T?m£©«E*©«ft#:i& s ifci&-r * «t ? ^o^aowrfflst-^^tt^^ft e-n 

-CU£ 0 Sfe, Q^mXtin 3 7 JlSft 1 0 i;i'(t§ ¥t£©liug|3{-K£ti-§o 



-21 - 

Co^Xn 0 1 0 1 0 B £#B3bTJ^TH8Bj§-r3o 

* (tS*) #A t> &A,-£l^ 0 t£;l& 13 (08 ARUM 8 B#hs) ©jf^cj: 

fi*Jft*©aEil4 0 Asj^JES$n*o Jl^;ff«^BC^V^T^ »B&T!fcJ\ fi£EJ&Jj£S5 2 0 
©M 3 0 fci&oTzfctfafefu ^ffl Lfc*S& 3 4 C;fe^T^©»itI?&#»#> ^n-S 3 

o *lt. 1 0 ©*tffJifi#J?r£©*Bjav s («f9^«*||S|6jKfT^ft) tSf 

* i:v 7j<m 3 4©*jfea$3 4 b^&^T, ^ICM Itfil i: £ § itffiSm 4 1 
ifiJ&f&HtiZ (±iB£#a«fcD) o 

U&*fflP3 3 c#j£©£E^3*s<ftv\fcftK:, M&SSg 2 1 F*|©8E#: («7j<St>"^ 

s SMJfcAftP 3 7 *&»AlfeS^ «#»B2 1 £8t» UT* 

nSo ^Its **fc£D&£ftfc^##£i&4 2 LTzfcfcilAU *&# 1 0 

©Szk^jS 1 2 0^t#i©^4 2 #Mt5 CttiOs *&# 1 0 ©J?!^ 

**fe»©^^;i/dF-Cfc^ 0 ^©^^;i,^a N £jEJB/j£gB2 0 *©&!&# 

tK Ml£©^*^«it#^3lftCfgM£ft-5o 

ftE@m 4 1 ©J&j&Clis fiEMS 2 0 OM* 1/ -f ;i/X»*s± 



-22 - 

*3!*B^©*fflCfc*i#JT!&ao IMill 1 ttffiiit&flf 

^t-fe!). mfl^iniHi-*fcft©gs# 5 Fg"e&* £ fc^^ jt8& 1 o ©sijgn 
cci^cs^t, hob t^-r «t a c, tkss 34{a^ ±isi£cC]2;& 

Ufc«£n*sj&fi£$ti%fcftK:, ftajU 3 3c b fczkfcfc^liSI?® 4 3 

M?&4 2 «7jcj: t> ^^g^jjpjgST^ain 3 3c & t>mn%mm*ir % <> -r*t> 
xmaRmiz&zm&ii (ft- in tie*) 

7jcg§3 4 C*{j-*HH3 0 ciEflf&SEnSTfc©^^ itolc£f*l#:3 
3®*ffln 3 3 cj£#©*©&»fcit'<-t;*;£^ (±IB^M*b<fcD) fefet, tK 
* ©£JE@ffi4 1 fc^tt^fiE^^Hi® 4 3 ^?>7k*^fRl7j i o-C<£< * 

, *K3 4©7k©mn4 0{iSm«C^§S:«fiS^-rs (±BB^d£D) 0 
ClOfctN 2k©Sfc*l4 0H\ ^l£©Ea#!)#*§^7j<i&3 4©#ffe^3 4 btis 

^x±%t£ ; m&*%t% 0 ^(Dtztbs 2izMLx, mn-hmu ^ntzfag 

£KttJ5faX&%-f\al% («IB£fSl) 13, ^42 tl*f bTii^L f 1 ififtm* 
o ^b-c, c 3 bfcii^^i6]©7j (ftintlffiTjA f x ffi^^jiB^Pf 2, mtiL 
f 1 ) KiD, tl?&4 2 izttLXl&tn,h:-&Zj]ifi'b£ St^® 4 

-T&fc-fc. S3 0 £:SE*3|g|*U*3 3 fcfc* t> ^iJ!^<SMg|3 ^ bT©7k£§3 4#fl£ 
jg£;**u 3©7j<gS3 4t; i^t, SBri&&»£** bfro&jft bfc*©8Eix#7& 

l^jLf 1 tin*. JEMIEtjP f 2 N ttMt^TJ A f ifi 

#jbu mm 4 3*»e>©u^4 2 ©dKAsoeai^n, *ciiA<*fta^i&0 
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MJEEJ&$&2 0©^b5vh3 1, 3 2lt 3 4 ©$ftB»riBaf 

1 t*V^t^4-r§m^4 2©*«\ *©#$£©£&£#*»£££ 

©#m^4 2 LTzfc*fc#£-r*;: ttzftZo Lfzifi^Xs Si#I4 3i!)^ 
®^i&4 2©^K^{gM$ti*ii:(c:J: M#®4 3 ©}£ < ftiS 

0 1 1 l±x ±ffi*«fiKfi»IB©*^*3SL-C^*o 

#1*1 (±T/jft) £#»g£k:JKg<**l-&ft#3IAg (AIP) J:Lt©^l5 
2 fc, 1 t*ffSl*lfSf 5 2 0iS^©{St (S5$) £&©#« 
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ft*S6 2 fc, H6 2*3ift-t%x h5y b 6 3, 6 4 ts SiflBlRttSPW 6 IK 
IStf *>ftfc#fflP t LXCDmn 6 5 £Wt£gBtt 6 0 ©rt«*» S>«5 £ 5 fcKIBS 
n§^fflfe6 6 tttmHT^Zo zn?>\z&*), 0 fci± N *&#©ji 

7#M£ft§ 0 «&#31l&6 8 L"Cx ftfiS 5 2 © rtgf$^flii s jgffift 6 

6 ttitttffitte 1 fc©MI»6 9 fcfifSBIfcffln 6 5 LXTXlzmMZ ti% 0 

m i i izmzts &mmm®5 3« N itffttflicistT^ Aff^ss 4©*& 

ffififc£»$*3fcib©^-*«g©|g^U;a^E»aB. m^©fe«^f*I^5 2£ 
J&&Tftaii®gB5 3 t«t ?3^E^gP5 4©£am«*&£<fb<*-e\ UtiD 

^^{i^^at«tsJ»i8fi^©fi«^^^/J^$v^i¥^|&*^fi3^JKffKft(±, in 1 

§o A£EJ&J$»5 4©£ams#aHb1-*fc N A£EJ^fi6aJ5 4ffl*8S6 7taSA 
<fc!K ^£Efi5^f 7 lffl>Rfl| ^M#®^©g$flft75loi©^©*§ 

t M&mm^s 4©&am<*££fbs*az tti ^ MEi3f7 1 

©ffA^^BEfif 7 1 j£*g©*©Mtt 7 2 &mm U IiS7 0 ©3!£«£ilgEi f 
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^-xsmWlz^^yKlzMX^^^z blfiX%% t\^5ffl&1fiibZo LfrL 

%©£iss>i\ mm m<nj$mx% &tz. 

C:I3 

is 1 2fcfcj|&#:*Mg (SzkM) N 1 3&H3tf^ 1 4(i#£, 1 5 li*® 
i$0 4*bTl^o Jf^&#C{£««SM ITCi^lBli, iiiiVLCC (Very 
Large Crude Oil Carrier) £\,\-o fc ^CtfcnttS U ffe©@^©)lS#flCi± 

m?s%*^e i 11^ in i 4 b c^tia^ jtsj&ttstt e>n^i8P i 2at; 
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mm$ti%m&mp ; ifo2 o :<DSMft2ocii$n«gMAf (a 

1 P : Air Induction Pipe) 2 1 t %M %.xm&% tiX ^ £ 0 St#3ill*3f*2 0 & 

WJ««tt±N fjfBm^^A^ 2 1 t> b < li*B#*Mg 1 2 £©^ffl©7 7 2 
2, 2 3 ft-O'**,, 2C&ift£*i*-£ (TA) CD^ 

mfflo) %Mtemmm)&&t Lxomxmm 2 4 t N ^©wafUKiE^^iifT 

m 1 4 acm§ ^ %®.m\^2 1 a. bt 3*1, 
fazmimmytMizmmz nz> 1. 1 % 75^^27 sfl-b-CH&SBSftttigrttt 

2 0 izmmztixu&o z<DU&mxm 2 1 t mm 1*1 ^ 2 0 tifi&mztizz 
tiz£-?x, z(D\*j$£mt Lxmfamffi 3 0 ifi&mznzo c©^#ms§3o 
h n mi&mx^2 i<DQUM\nn2 la^^it-a^ft^p^ t» 

J&ZixZ ttblz^ M#ful3#£Bn 2 6 £^b-C2kft>£Wifc;*ft3o Sit 
ffciIS§3 0 ($ft#:3gft#2 0SVS#:iAf 2 1 © f*jg&£fig) lis ^J&v^fiE^iS 

CFD : Computational Fluid Dynamics) £ «fc*Sft®JBW^jR;j£iMfe3F©*Smfc: 

ii^tit m^©t3^v s T'©j8itff stc^T, mfomftfo2 0 ©m#*i©7j< 

)l&#lc*f-rs*B^«ia*©«tn{= J^T^M (At) fcftb-Cffiffi: 
&£^MPJt A s ff^J^*tl5 <fc a C «E<*fg|*I#:2 0 ©lu^MM 2 4 ##S{£©7StJ< 
M 1 2 fr£Bfj£©iK;* H£§g£B bfcJKJUtSHft^ntV^c 

£&* «Hl*Jtfc2 0 1 2 fc^gg^nSC fctiots «&<*:© iS* 

H@ 1 2 £g#3 1 aE#3gF«3*2 0©^#$4®2 5#d©?i#3 1 
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5 fcsSit e>tl£»tfJP 2 6 #&;fr£S«&*»o*©-gS;&sii#3 1 ©ftSSfcES ix 

zttk ^m%>&mfa®&7kmm 1 2 e>£ai bfettJicias us <t -5 cs^t 

&J&£fe#it®t;itt5ib£<l^©;b 3 #£b<m^ft3o ££x ^?S^±^B 

&a,-cv^ 0 13 (ii 4 a#bs) ©fiTjt £ r>mfa i o *s«iff«Jita 

s IS Ha "C lis ^#:^rt#©H>I?3f4® 2 4 <fc o T2K©tfciS#&i& £ ft 5 CI £ «fc 
t>* tel£fci&-3'tiiEfta*©Sfc8#;*:£ < fc* i: fcfcfcx <Z> ai 3« <o ^ ^ 

«tb. ak^fctwau** 5 ^^^ znziz&r,^ m^mm 2 4 ©w®$k r&fo 
*>m#f4® 2 5ffl©*ft»c ^ttsf&TKffi^^mwtffiT-rso *vx, m#i 0 

©*tfr;£iif#flrJ£©Jl&&Vs (0i;ttf*!li*s|n;fT&ft) ^/5f4®2 5 

^©Tfc^fc&l^ *&£#bTffi£Ei:&*llflEfijflr4 l#J£j&£ft*o 

tan 2 6©£E*7&*ffiVNfe»C «E#iI&3 0f*3©«tfr (i^/jcMM) CftbT 
S^IB^^M U Mfamffi3 0 ft* i: S^^Ati 

p 2 1 a*»?>atXbfe^*Ss «#$ib&3 0 ssKftb-c** tj@6Da*fb%o * 

bts 7K^MD3i3;ft£m#^M?£4 2 i: bT7k£^AU 1 0 ©$3*1! 
® 1 2©SE#fc£»©^*S4 2^4t4i^l:ia:D, Mfr 1 0 ©gjgj£i>i#fl£ 
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^©SftlfrtMi&gftiS** Z bxmt>ti&%(DX& D s Mft£An£E LX7K^lzm 

ig7j<M 1 2 £ft UT£*&£IEag£ftfc^£&® 2 5 fc: |g £> ft T a © "^ $ 
*«®1 2C¥fr£®rtfc#ffln£a8l*fc«£fc:Jt^Tx *&^©S**ffll 2C 

-©^##4® 2 5 3 1 0fiS*6^SCI bl&#:©$8*£B 1 2 £&A,£ 

wffltBBas^ftr*?). ai*3 1 ©rta$t:#tfjp 2 6©-aj**BB$ft*©Tx ib 

nffl«©l£^»ffin 2 6 *aSHj-S®-&C*. *B#©«!*S® 1 2 fr£>©j!u£f4® 

mammvfc^m&u 2 6*»e>#*©m^4 2 m^-t^ t&mmttz *> s z 

££>C tffif 4 1 ©J&j&fcfcJu iu£^® 2 51tft^ffi 2 6 (DBVt'Pl' 

nrv^o ifcibt, ^JE@m4 uz^v^T^^Lfc^^tt, ci©^^e>*^ 
mx&z> z, t&t>, 1 0 <Dnm=ixhtifi<Pte<xffit$zt&i^ikxt)f£^ 
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c Mfem^giUl l©*^£^>iu ^©MEB^Bf <t V^-o & ©{£, 



m^mm \,tc-mmmmiz-oux, ®m*&m'Lx&wtz>o 

Ml 7Afc*V>T, ^F#M{i*aEfiifi;fi«j|B, 1 0 i±m&s 1 
s ^ 1 2 &«&^fe (8**®) x 1 3fct«Uft# x 1 4im, 1 5ii7jc® 
«S) *5j*LT^*„ J*«£rj;ffi«fl8M£; UTClE^lfitt, «x«VLCC (Very 
Large Crude Oil Carrier) fcl^o ©# iftfcgE jy U i©IS©jKiftt:Jt 

aft*iis«E^rt^2 o t, z<DtfL<*m[*i{*2 oizmmzuzufarnxm (ai 

P : Air Induction Pipe) 2 1 t £Hx.T*i$2 tlT v^„ **E#:5sl|*j#; 2 0 f± N 

zomnfoanm&K*. i9aaa**A«2 it l 1 2£©&Rffi 

©75>i? 2 2, 2 3#Ktf &ntV^„ »#*MR1 2-s©S«EiM (Ti 

) ©Sg®fci\ to£fafc*f LT&i&KJ&JigSft (&B2 4) N ?0«i2 4t(j N 

-®#HiP2 5 (ft® 2 4) (i x (fl6MM) MitTE^TV^, 

£?>fc. S#£f*|#2 0fci:, ft® 2 4(D-%>&m&(D®7kmm 1 2*f,^tf}bT 
!2^n§i:i:^(c N MHi : J&$ 1 c$ bt x MM 2 6 ©-gj^S**® 1 2 fcft LT 
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m^^A^2 1 £^#3jlF*i#;2 0 fc#gMK<*ft-S u^ta^t, *©|*g 
m^mt LT«E#iig&3 0 *s^^n* 0 :©SM»3 0I±, ^#Af2 1 

*#HUtBifetHP 2 5 &^LT*#fcW;tt£*l,* eta fca^T^So ftftji 
8§3 0 (8t#*rt#2 0&V&#:$A^2 1 ©rtSB^fffl) {± x 4>&^flE^j§£T 
Br£©SfcM©iftfl:#$ftIir*-* iot, *©*rB*-£J&##?£«>*>ftTV^o 

®^*t*»s*©«tntfBfS©ttiBfc:a* «t ? (cfd : Co 

mputational Fluid Dynamics) lz X ^mmmm^m^m^m^^m^&^^xm 

©»W:,totli#ai (*fO {-MbtfijEi:^§^ J E@BiTA s «#:^rt#;2 0 
©J8M2 6 ©ggffi^&^ji&^TV^c, 

mm) ^5K>7&^ (aa) ©sk^sm^ 

3*>©T-;g>3o * >^fc); x IMAf 2 l©£»AftP2 

tioTSft^S, --Ttt. 0|*.fcf fttf:?i|A« 2 1 f*3^©*S^©SEA«#ffi 
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1 1 (is *SJ£©J£;* £*6&T 1 o£fcU;1t$ti2B£*lTV^o 11 7BC 

^tif 2 8, 2 9 7 7>*J&Um<0Ky 

S^Tfcts SftttMIS 3 0 (II 7Bi;^tM^2 OOT^ 
t) }iA,l!VN£o ffiJiH 13 (SI 1 7 A#H?0 ©Jft:frfc «k !> 1 0 #*ifTttJ8tC 

®2 6 ©^©^^©^V^Ci *#£IS>|J8#J&J&;*t1,So C ft 

t*-s„ ■€■ o cDmnmmtfipfx&cDmmv s 

* s jM£ft3o 

J£M@S*#f£ffiU $Eftiig§3 0 i» SftS Sg^Ati 

□ 2 1 aA^SALf;?S^ ^1S3 0 ^Sl LXM i£ D & £ ft* « * 
UTs ik%lZ&!)jk£tltz$L#.1fi%.m4 2 t LTzkfcilAU ftgft 1 0 ©&7jcm 
® 1 2 ©j£t&G:^»©StUS4 2 1fift&tZZ.}lK.&*)^ 0 ©JSSSEffitri*sfi 

M£ft£° 

#3fc#>©^;i/3?-?!fe3o ccx*;^*, jts*©$;?kii® 1 2*»£>g§aj-rs 

«E#3iil*|fl:©fl|ffi 2 6 £ £ o r *©$ft»ttJi££<fb £ 3 t"Cf f>ns*©t 
t> s M^^rinffi LT*^£i|*ajt-3®^C$li«£ft£x*;i^£jt^T^£l , > 
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£ J;oT;!k*£;fcfcB<**i3^iS4 2 OltHS-^ftSo ^itfs #11 JIB Jig 
JffifrllS© a: 3 e>fc*^«K:iaM1"S C i: £ ifl«Ji: LT N 

o 

5 tctoT^M^^^fiitl:, ^*©^M*s«Ef*:3lK3 0 l*3fc:8&A*-* J: a tcft 

^jffi^jcjn^s m^#t^fi 3 5 ctotaMB 3 o rt©££[0Stifr*£g-r 

*M1 2 fc¥frfc®rtc&ffln§Kttfc®^£J£^-x\ «5f*:©«*^H 1 2© 

s&k. A£E@Bff 4 2 ©^ti± N nmrnmrn (mfamft&vmm 2 6 ) ©ff$ 
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^MWfg-£&3o ±MLtznnBMl:\Z, BBS IB Lfc#l 

fcs ^Sill 1©*§£^^ ^©RBJSjSffc^ofc*©^ JfS&ffiff^ 

tisbrasig^^n^o £fcs sm^*2 o ($>%\^±5Lfemx^ 2 1 ) © 

BfiST&tfcttx RISK ^M&£rt&&fcft*«#f;:Mr*ffiifci& s fca^ < '>£ < ft 
E:I5 

tt~r\ #fBi»K#**J*ffiln;4£««&£ N * yti-^zi >x ©nausea 

M&mmmifii&mm, 1 0 1 niiM^ii, 1 2 &&&&& 

M) s 13{±ffiJiSx 14(i|6, 1 5I±*® («7fc8) S^Ltu*, 
IfififcM&M i: UT© HE MiliVLCC (Very Large Crude Oil Carrier 

) fcv>ofcfc©#ciftfc:KS U ftfc©a3!©ite«lJ£i±^Ts ^*^15T©IS#: 
ft* 12 ($7kM) ^;43V^-rt5Jl0®«^m^B!l(3*f LTib^«j^:# <?B^$n 
t "'^« *&fM 0©lu* («§fi) t|± x fuM?£2§£$|g 1 1#BB$ 

ti^#g£itg 1 Hi, 019B izmir £5 fc, *&Jgfcgai*S>;Mfc&gn 12aC 

iB^^n^^ft*^^2 0 i:, 3©iM^2otii^n«gftiAi (a 

I P : Air Induction Pipe) 2 1 t*mXXM$Li5 tlX^ Z> 0 M#^rt#:2 0 fct 

^ wajc^s**i-s««oa5«-i: Lx±mmm$tix&t), *©«£ia©isa 

SB ffi tc(±. tu|B^#:^A < g2 1 £ L < 1 2 fcO&S&ffl© 7 7 > 2 2 

, 2 3ifimVt,tlx^Zo £tc, *&#ft|R 1 2-\©^^{i (Ti) ©»£(±, 

xmsbizmztizmm 2 4 (as^ana®) #astt5;n-cv^„ &®2 4«, 

t*B#©jg*3lig 1 2 *»£©H 5 i:i}te»tit 
V^o f4@ 2 4&j5<DMm 2 5 fcli, S&fg|*j#; 2 0 F«3©£$pi©ggn t U 

Ts MftQ&H (flSMfffl!) ^^tJHii^^Cj^sgfiBp 2 6 &&ve,tixuz 0 
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'S&fcs f4ffi2 4©t8*t{± N SttoBriSJiMfcfciJ&J&SftaRttas** (130, 
3 1, 3 2) tfSS$ntl>5. 

■T&to-fex H 2 O&tfBI 2 1 Izmir M#:3jll*Jf£2 0 ©fug&M^T, 

«&#©*82KiSIi 1 2 (BI19AMBI19B#i) L "C Br £© IS W3 
£iS£ft3illK3(K W30 fc*B#*MR 1 2 t©^tfi^HtilI3 0 
SS#t^^2I3 1,32 i:*sgS:»5>n-CV^o S 3 0, 3 1 , 3 2 OJ^ttli 
x NACAII, :*v^l/R^&^«^&gM#^MWfgT*;g> *&#©?&«;& 
Vlfi^KllSCT^to^tiSo 0(i, |fj^3 0 aSWi3 ObS 

J&ft©Mff£|6jDvefcrpjf:)-3 tt*C N ^® 3 0c (019 B#fig) , 30dS 

±T^rsitiPi(t N se>£x «tfri^pKii3^^"r_hjqi ^otg^ASf^M-r s (M frusta 

^T, T£*H3tt»ffi 3 0 d tifc^r±^*HlbSiS 3 0 ciM ©«&»#;*;£ < 
£5 CRK£ftTU*o 1 3 0 , 3 1, 3 2 ti>), ft #: © M ft 1s fa 

mi 9 B IZMZ %fomX^ (AIP : Air Induction Pipe) 2 1 tt N ± i; 

ft* 2 o h^ii^n^i^iaot, ^©ftgpgsiis^ bx^#:agg3 ew&is, 

£ft3o d©MME§3 6l±, ^&2»A<g2 1 (D^MXtiD 2 1 a&^LT- 

2 0 ti*{t*7fc©«tn*s3rSI©ttS|fc)&:s (CFD : Comp 

utational Fluid Dynamics) \z X. £$fit«ffi;0f <t o Ti£if£tiT ^ § 0 

1*1 #2 0<D&£M(D7k*\zBf&2ti%£5lz, «5#:©S7fc^ffil 2^©M*3l 
l*Jffc2 0©^M2 4 © ^fflfc ax-£ V ^ o S3 0 , 31, 
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3 2Ci5, ■€© H 3 0 , 3 1, 3 2 (DM D *©i!3g$fc 
ftfc<fc^T7kfc3 5&tmftfilftft2 0©f*@2 4 MoT$fctl3 7j<©^#if 

MM#Mfctt5ibfc<v^©/bWi;b<m^ft3o HHBt^ 

tit 2 8it ^ ^ >vmm,%(D^ ?> *>X"&%o 

SCWt, 1 2 2 ASVI 2 2 B ITKTiWt^o 
#*BttflBfc::j3^Tii. MMBS3 6 (12 1 9 B};^t|^^2 QRXF%i$ 

D&A,-ev^ 0 3t3is& 13 (m 1 9 a#bsd ©m*f~<£ 1 o tm^f^miz 

45t *B# 1 0 LT*S*fl$&7.k©mft4 0 **Bfi£?n-5o 
JKfrttJlfcfcH^ fSItfis W,i£mftfe2 0©f4@2 4t < toT7K0tftBi* s 

2 4©^©3§M©iH^£ «t ^ ^CiflBtBtfT&J&Sft-So d*ie>C«i:>K 

fflP 2 6 ©JBE;fr#iaMfci&fc N $t#:»g& 3 6 f*l©^#: ( }g 7jc & I>" £^ ) K^flt 

□ 2 1 a*f>SALfcSI^ »(E#:iim3 6 &«Ei& bTzfcff fcS£ t> ft-So € 
VX. 7ktplzmt)&£thtz%.i$.j)m&4 2 bTzfcfcilAU *&# 1 0 ©28*^ 
® 1 2 ©$£#£#&©£[& 4 2 Z. tlz& *k *B#1 0©#»ffiifc#ffi 

g ; fe^<b^-fr-g>fe(&©^^;i/^T"fe^o 3©^^;i/^F(i s «&<*:© STk^ffi 1 2 
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££>fc N #^J6J&JET?tt, ^#Hf*l#2 0 CDfffgPCK 3 0 , 3 1, 3 2 #Si 
SftTfctK ^1 3 0 , 3 1 , 3 2 ©J^») t«^«Eiir*s^D*o 
1212 2BC^ti3C, mi S3 0O)f()i:*^Ts 7jcSS 3 5ffl!f®M®3 Oct 

m 2 2 AS^I 2 2 B fcttjj* LtV^V^x M 2 g 3 1 , 3 2 CS^T 
f &*5-fe. S 3 0, 3 1, 3 2 ®)ff)t4l:^iISnr 

m4 2 c*rt- **ffi^©iR5i^3&*Jt^:-rso ;mt<t*K 3 
©m^4 2#a*igffli 2t^4t^j:5cfj:D, mmmmmmmiz^m^ n 

ztzibiz, fcmm®m7mmizftLxmm&fco)&m®^zfa±£^z> zt&-e 

-2) o 

Sfe* $ 1 13 0 ©/^©fligmftrt'J; M30(D 

±T-r£E*M***b s mi »3 0*^LT*B#1 0 C*f bT±|q| g ©»* L f # 
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tEI3f4l0MC[i^ SMfi*2 0 (13 0, 3 1, 3 2 ^ftft 
2 4ft£) ©?&«■$> W J ;i/Xtfc#ift£gE@? tft !K <t 3^*iJ/b 3 £ b 

SotMWIItS s ^JElSBf 4 1 *»£JinSfcftoTm*S4 2 

©Sf&fc .fcftHU Jrb^e^/jx^ v^$s©ii-5 #*&#©#a?S;*n;£ 

£ < Wtg|SH;:&3 0 ^©£#k ?37fc*ffi 1 2 d»£gi&4 2 #Jt$Rfl?Jliftfc: 

< < s Mm^&ftpftfewMmz a 2 ©m^# < &3o *miA^©3 

ix*-e©w^ic«tnHs 3f^««srt©^©a{±#v^atr x «&#©#»«tn;siffi 

it§0t»jb<, l^s^m i 2 fciEv^ias^ffla&stfjts^o zti 

*s uteres u mm(Dmmmpfrfrt>mm*m.m?z>z tiz «t t> . j?M6t© 

o 

ft &\ iMife mmmmiz & ^ t ^ l £ ^mm^u^mm^^m^^^mit 
mtt^LtztiK dft£K*fc©-£fcj:&< N mmm^mm* if ah ©net §mm mm 
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f : m 6 mmmm 

m LTz-mmmmiz-oux, iii#iLtiBit§o 023 arxfit 2 3 b iz 
&^Xs ft^mtmwMSrH&mm. 101m 1 l&^mm^w, 12 bus 

(&7kM) . 1 3ii3fMt§, 1 4&m, 1 5«7kffl (^tRU) £^LT 
^«ffitafg««5Mi: ITffiJlEAfSteU #!l;Lii*VLCC (Very Large Crude 
Oil Carrier) t ^ ^ & © 1fi d ft ^ U iOlI©ISI&i:tt^T, i§?7K$i 
15T©I8#:^«12 (&7.kM) Iz ^T^J&©ffi«#MJ £*f LTJti&lftA 

023 BtSti^;! M#:©&7jc|g® 1 2 
tlS»^n§ft*P 2 0 -W^MAftP 2 1 a^^btgftS^ 
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